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Summary Idiopathic generalised epilepsy (IGE) is subdivided into syndromes based
on clinical and EEG features.
Purpose: The aim of this study was to characterise all cases of IGE with supportive
EEG abnormalities in terms of gender differences, seizure types reported, IGE
syndromes, family history of epilepsy and EEG findings. We also calculated the limited
duration prevalence of IGE in our cohort.
Methods: Data on abnormal EEGs were collected retrospectively from two EEG
databases at two tertiary referral centres for neurology. Clinical information was
obtained from EEG request forms, standardised EEG questionnaires andmedical notes
of patients.
Results: two hundred twenty-three patients met our inclusion criteria, 89 (39.9%)
male and 134 (60.1%) females. Tonic clonic seizures were the most common seizure
type reported, 162 (72.65%) having a generalised tonic clonic seizure (GTCS) at some
time. IGE with GTCS only (EGTCSA) was the most common syndrome in our cohort
being present in 94 patients (34 male, 60 female), with 42 (15 male, 27 female)
patients diagnosed with Juvenile myoclonic epilepsy (JME), 23 (9 male, 14 female)
with Juvenile absence epilepsy (JAE) and 20 (9 male, 11 female) with childhood
absence epilepsy (CAE).
EEG studies in all patients showed generalised epileptiform activity.
Conclusions: More women than men were diagnosed with generalised epilepsy. Tonic
clonic seizures were the most common seizure type reported. EGTCSA was the most
frequent syndrome seen. Gender differences were evident for JAE and JME as
previously reported and for EGTCSA, which was not reported to date, and reached
statistical significance for EGTCA and JME.
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The idiopathic generalised epilepsies (IGE) are a
group of overlapping epilepsy syndromes. IGE is a. Published by Elsevier Ltd. All rights reserved.
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all epilepsies.1,2 The diagnosis is based on strict
clinical and EEG features as proposed by the Inter-
national League Against Epilepsy (ILAE).3
IGE can present at any age, being more common
in the first or second decade of life, however recent
studies suggest it presents more frequently in adults
than previously thought.5 Patients may present with
absence seizures, myoclonic seizures, tonic clonic
seizures or atonic seizures either alone or in various
combinations.4 Based on the predominant type of
seizure, age of onset of seizures and EEG character-
istics, patients may be classified according to the
ILAE classification of generalised epilepsies.15 The
main syndromes seen in clinical practice are: child-
hood absence epilepsy (CAE), juvenile absence epi-
lepsy (JAE), juvenile myoclonic epilepsy (JME) and
IGE with generalised tonic clonic seizures alone
(EGTCSA).4,6
Electroencephalographic (EEG) studies in
patients with generalised epilepsy show general-
ised, symmetrical, bilateral and synchronous spike
and slow wave discharges or multispike and slow
wave discharges which can be provoked or facili-
tated by hyperventilation or photic stimulation in up
to one third of cases. Absence seizures are usually
associated with a 3 Hz spike and high amplitude slow
wave during the seizure and are provoked by hyper-
ventilation.7 The absence of EEG changes on a single
study however does not rule out generalised epi-
lepsy and repeated studies or sleep deprived studies
may be necessary to demonstrate the characteristic
abnormalities.
Epidemiologic studies of epilepsy in general indi-
cate that there is a slight male predominance.8,9
Studies of generalised epilepsy however have shown
a slight female predominance, particularly in gen-
eralised absence epilepsy. More recently, a Danish
Study found more women than men were diagnosed
with IGE and that this difference was more evident
for patients diagnosed with JAE and JME but not IGE
with GTC.10
The aims of this study were to identify all patients
referred for EEG which showed generalised epilepti-
form discharges and to characterise those patients
with recurrent seizures or at least one unprovoked
seizure based on gender, clinical characteristics,
family history of epilepsy and EEG features. We also
sought to determine the prevalence of generalised
epilepsy in our population over a 3-year period.Methods
We performed a retrospective review of all EEGs
performed on all adults and children in two largetertiary referral centres serving a population of
over 1.1 million patients over a 3-year period
between 2003 and 2005. Cork provides a unique
location for performing epidemiological studies in
epilepsy because of its relative peripheral location
from other referral centres. As a result, most
patients with epilepsy in our catchment area will
have EEG studies at one of the two study centres.
All EEGs were performed using a 16 channel EEG
(Nicolet) and using the internationally standar-
dised 10—20 system of electrode placement. EEGs
were reported by a consultant neurophysiologist
(BMcN). EEGs showing generalised eplileptiform
activity in the form of generalisd spike and slow
wave, 3 Hz spike and wave, polyspike and wave
were identified. We analysed data from all with a
history of at least one unprovoked seizure or recur-
rent seizures. All cases of secondary generalised
seizures were excluded, as were patients with
epileptic encephalopathies (Otohara syndrome,
West syndrome and Lennox Gastaut syndrome).
We also excluded cases where seizures or EEG
changes were secondary to toxic (e.g. four patients
with jerks and generalised spike and slow wave
secondary to clozapine) or metabolic causes
(anoxic injury).
Data was obtained retrospectively from EEG
request forms, standardised EEG questionnaires
and medical records of patients. We recorded the
types of seizures reported, the presence of a family
history of epilepsy in a first or second degree rela-
tive and EEG features. Using the ILAE 1989 classifi-
cation, IGE syndromes were classified on the basis of
type of seizure at onset of illness, predominant
seizure type, age of onset of seizures and EEG
characteristics. A committee comprising two con-
sultant neurologists, two neurology specialist regis-
trars and a consultant neurophysiologist reviewed
all data available and classified patients accord-
ingly.
As approximately equal numbers of males (4256)
and females (4343) had EEGs in the study period, we
used a binomial test assuming a sex ratio of 0.5 to
assess if there was a gender difference between
syndromes.
The 3-year prevalence (limited duration preva-
lence) of IGE for Cork city and county was calculated
using population data from the 2002 census
obtained from the central statistics office web-
site.18 We chose Cork as the basis for calculating
limited duration prevalence, as some patients resid-
ing in other counties of our population may have
been referred to another facility for EEG. Including
data on patients from all areas would therefore
underestimate the prevalence for the 3-year period
studied.
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Figure 1 All seizures reported.Results
Patient characteristics
We identified 223 patients with generalised spike
and slow wave discharges that met our inclusion
criteria. There were 89 males (39.9%) and 134
females (60.1%). This was statistically significant
(P = 0.005) using the binomial test. The youngest
patient was 18 months of age and the oldest was 93.
The mean age of our population was 22.5 years, the
median age being 19 years of age. Information on
family history was available in for 113 patients and
55 (48.67%) of these had a first or second degree
relative diagnosed with epilepsy.
Seizure types
Generalised tonic clonic seizures alone were
reported in 109 patients, 49 (45%) male patients
and 60 (55%) female patients. Forty-two patients
gave a history of isolated absence seizures, 18
(42.8%) males and 24 (57.2%) females. GTCS and
absences together were reported in 26 patients, 9
(34%) male and 17 female (66%). Twenty-three
patients reported a combination of myoclonic jerks
and generalised tonic clonic seizures and of these 9
(39.13%) were male and 14 were female (60.87%).
Myoclonic jerks alone were reported in eight
patients, five of which were female (71.5%).
Absences and myoclonic jerks were reported
together in seven patients, three male (42.8%)
and four female (57.2%). Only four patients
appeared to experience a triad of absences, myo-
clonic jerks and tonic clonic seizures and half of
these were male. The other seizure types reported
were atonic drop (two patients), atonic drop and
myoclonic jerks (two patients) and one patient
complained of atonic drop associated with absences
(see Table 1 and Fig. 1 below). One hundred and
sixty-two (72.7%) patients had a generalised tonic
clonic seizure at some time.Table 1 Seizure types identified
Seizure type Total Pe
GTCS 109 48
Absences alone 42 18
GTCS + absences 26 11
GTCS + myoclonic jerks 23 10
Myoclonic jerks 7 3
Absences and myoclonus 7 3
GTCS + absences + myoclonic jerks 4 1
Atonic drop 2 0
Atonic drop and myoclonic jerks 2 0
Atonic drop and absence 1 0IGE syndromes
One hundred eighty-two patients were classified
according to the ILAE 1989 classification of general-
ised epilepsies. Twenty patients fulfilled criteria for
childhood absence epilepsy, 9 (45%) male and 11
(55%) female. Twenty-three patients were classified
as having juvenile absence epilepsy, of these nine
(39.13%) were male and 14 (60.87%) were female.
We identified 42 patients who fulfilled clinical and
EEG criteria for juvenile myoclonic epilepsy, 15
(35.7%) male and 27 (64.3%) female. The most
common IGE syndrome diagnosed in our cohort
was IGE with GTCS only (EGTCSA). This was present
in 94 patients, being present in 60 (63.83%) females
and 34 (36.2%) male subjects. Two patients were
diagnosed with eyelid myoclonus with absence sei-
zures and one patient was classified as myoclonic
astatic absence epilepsy. A gender difference was
observed for all syndromes and reached statistical
significance for JME and EGTCA (binomial test) (see
Table 2 and Fig. 2 below).rcentage of total Male (%) Female (%)
.87 49 (44.95) 60 (55.05)
.83 18 (42.8) 24 (57.3)
.66 9 (34) 17 (66)
.31 9 (39) 14 (61)
.13 2 (28.5) 5 (71.5)
.13 3 (42.8) 4 (57.2)
.79 2 (50) 2 (50)
.89 1 1
.89 1 1
.45 1 0
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Table 2 IGE syndromes identified
Syndrome Total Male Female Significance
CAE 20 9 11 P = 0.16
JAE 23 9 14 P = 0.1
JME 42 15 27 P = 0.02
EGTCA 94 34 60 P = 0.002
Myoclonic astatic epilepsy 1 1 N/a
Eyelid myoclonus with absence seizures 2 1 1 N/a
Table 3 EEG characteristic of group
Generalised spike and slow wave 223 Percentage
3 Hz 30 13.43
3 Hz and hyperventilation 23 10.31
Photosensitive facilitated
discharges
91 40.8
Hyperventilation facilitated
discharges
73 32.74EEG characteristics
All patients showed evidence of generalised epilep-
tiform discharges in the form of spike or polyspike
and slow wave on EEG studies. This was present in
the background in some patients and was activated
or enhanced in others by means of photic stimula-
tion and/or hyperventilation. Thirty patients
(13.5%) had evidence of 3 Hz spike and slow wave
activity on their EEG traces and in 23 (77%) of these
patients hyperventilation either precipitated the
discharge or enhanced it (see Table 3 below).
Ninety-one patients (40.8%) had evidence of
photosensitivity, defined as the appearance or
amplification of generalised spike or polyspike and
slow wave in response to standard photic stimula-
tion. This was more frequent in patients with myo-
clonic jerks alone or in combination with GTCS.
Hyperventilation provoked generalised epileptiform
changes in 73 patients (32.74%).
Forty-two patients had absence seizures alone;
of these 20 (47%) had 3 Hz spike and slow waveFigure 2 IGE syndromes.patterns on EEG, all of which were responsive to
hyperventilation and 11 (26.2%) were photosensi-
tive. The 3 Hz spike and slow wave was present in
five patients (4.5%) with GTCS and no history of
absences.
Prevalence data
There were 155 patients with IGE from Cork city and
county from a population of 446,829 people. We
found the overall prevalence of IGE for Cork city and
county to be 0.035% or 35/100,000 over a 3-year
period. The limited duration prevalence for Cork
city was 0.045 and 0.031% for rural dwellers, sug-
gesting a bias of IGE in city dwellers, though this did
not reach statistical significance. We attempted to
identify if there was clustering of cases of IGE in
particular locations, however the number of cases
were too small to draw meaningful conclusions. We
did identify potential clustering in some families
however and hope to use these data for subsequent
genetic studies pending ethical approval and con-
sent from the families involved (see Fig. 3).Discussion
Epidemiological studies on IGE are often unreliable
because no effort is made to analyse specific syn-
dromes or EEG data are not always available.11 The
situation is complicated further by the fact that the
clinical phenotype and EEG findings can be difficult
to classify. This is because many factors act to
govern IGE disease expression. These include age
of onset, family history, response to medications,
compliance with medications, presence of seizure
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Figure 3 Distribution of cases in Cork city and county. Note population data from 2002 census figures.18provoking activity6,11 (e.g. sleep deprivation, drug
use and alcohol use), accurate reporting of seizures
by patients, seizure type and frequency. The assess-
ment of all patients with suspected IGE requires
time and detailed history taking, in particular asking
about prior absences, trances, brief impairment of
consciousness and of myoclonic jerks, particularly
on awakening.12 A detailed family tree of seizure
disorder should also be constructed. We found infor-
mation on seizure semiology and evolution was well
documented in patients’ notes, but information on
family history of epilepsy was only present for 115
patients. In most cases, this was due to a family
history not haven being taken.
Most patients (72.7%) in our population have had
a tonic clonic seizure at some time. Tonic clonic
seizures occur in a variety of epilepsy syndromes and
are often associated with other seizure types (e.g.
absences and myoclonic jerks).13 We feel that posi-
tive symptoms of epilepsy are also more likely to be
reported than negative symptoms. ‘‘Grand mal’’ or
tonic clonic seizures are the quintessential positive
symptom of epilepsy, cause great social embarrass-
ment and anxiety, and are far more likely to be
reported than brief infrequent absences or imper-
ceptible myoclonic jerks. It is not uncommon formyoclonic jerks with a close temporal relationship
to GTCS to be dismissed as ‘‘the start of a grand mal
seizure’’, part of the GTCS, or to be imperceptible
to the patient or witnesses. We can ascertain from
our cohort that most patients with IGE will have a
grand mal seizure at some time in their life.
The ILAE criteria for classifying generalised sei-
zures are very helpful in the clinical assessment and
therapeutic management of IGE,3 but are less help-
ful when conducting epidemiological studies of IGE.
Janz pointed out that considerable overlap exist
between these syndromes and represented this in
schematic diagrams.15
The correct identification of IGE syndrome and
the selection of appropriate drug with a broad
spectrum of activity can improve seizure control.14
We were able to classify 182 patients according to
the ILAE 1989 classification of IGE. Most were clas-
sified as having IGE with GTCS only (51.65%). The
rest had, CAE 11%, JAE 12.63% and JME 23%. A sex
difference was noted for all (see Table 2 and Fig. 2),
reaching statistical significance for JME as pre-
viously reported,10 but also for IGE with GTCS, which
has not been reported to date. We took great care
when classifying patients, taking into account age at
presentation, type of seizures present, predominant
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characteristics. The authors acknowledge a new
multi-axial classification scheme was introduced
in 2005 which has more flexible clinical and diag-
nostic usefulness. We chose the 1989 classification
model to allow us compare our data with that of
other studies.10 We feel it maybe interesting to
perform a similar study using the multi-axial classi-
fication system for this or other populations.
IGE syndromes are an extremely heterogenous
group with considerable overlap between syn-
dromes. An example is seen in one patient with
JME who presented in childhood with ‘‘typical
absences’’, developed early morning jerks in ado-
lescence and presented with a GTCS in her early 20s.
Her EEG showed generalised spike and slow wave
but not typical polyspike and wave. She was classi-
fied based on clinical characteristics as JME. The
3 Hz spike and slow wave activity, which is classi-
cally associated with absence seizures, was noted in
5 of 109 patients who only reported GTCS. Though
there is no history of absence seizures in these
patients it is unclear whether this represents GTCS
alone, JAE with imperceptible absences or IGE with
phantom absences. This illustrates the difficulty of
classifying IGE as the phenotype may change with
time and in response to medication or other factors
and result in the need to re-classify patients.
The prevalence of epilepsy in studies from Europe
varies from 3.3 to 7.8/1000.16 IGE represents
approximately 33% of generalised epilepsies in the
developed world. In developing countries IGE com-
prise a smaller percentage (20% in Mexico and 8.8%
in Central America) due to the higher incidence of
symptomatic epilepsies in these countries.17 We
found a limited duration prevalence of epilepsy of
0.35/1000 over a 3-year period. Ireland has wit-
nessed a great degree of immigration in the past
5 years. The population understudy consisted almost
exclusively of Irish subjects so may represent a rare
opportunity of conducting an epidemiological study
of IGE on an almost exclusive Irish cohort. It would
be very interesting to repeat this study in 10 years to
see if immigration has an impact on the prevalence
of and expression of IGE for this population.
We did also identify areas of clustering in our
study. Given the dispersion in our population, this
did involve very small numbers of patients, however
we did identify families with several first degree
relatives with epilepsy. In one family three members
had generalised epiliptiform activity on the EEG, in
another family two family members with JME had
evidence of polyspike and wave on their EEG record-
ings.
The EEG characteristics of this cohort were simi-
lar to those previously reported. In most series 30—50% of patients show evidence of photosensitivity.
Most patients with absence epilepsy had typical EEG
(3 Hz spike and wave) features and most exhibited
sensitivity, electrophysiologically to hyperventila-
tion. It is unclear why five patients with no history
of absences had EEGs showing 3 Hz spike and wave.
It may be that absences were never reported or
perceived, as occurs in patients designated as hav-
ing IGE with phantom absences.
We relied on EEG data to identify patients with
IGE. As a result patients with IGE may not have been
included if initial EEG studies were normal or if an
EEG was not performed. There is considerable mar-
gin for error when classifying patients with general-
ised epilepsy especially when one considers a large
degree of overlap exists between syndromes and we
were unable to classify 41 patients with IGE due to a
lack of information.Conclusions
IGE includes diverse and overlapping syndromes,
however our study reveals some universal and recur-
ring themes. IGE is more common in females, is more
likely to present with generalised tonic clonic sei-
zures at some point in life, is more common in young
adults, is associated with a family history of epilepsy
in about half of cases and is associated with char-
acteristic EEG features. IGE with GTCS alone was the
most common syndrome recognised in our cohort
and was more common in females, but further
studies are needed to validate this in other popula-
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